Growth of astrocytoma cells in the presence of prostaglandin E1: effect on the regulation of cyclic AMP metabolism.
Human astrocytoma cells (1321N1) in culture respond to pharmacological concentrations of prostaglandins and catecholamines with a marked increase in the accumulation of cyclic AMP. However, growth of 1321N1 cells in the presence of low concentrations (0.003 to 0.1 muM) of prostaglandin E1 (PGE1) results in a marked reduction in the responsiveness of the cells-even to concentrations of PGE1 that normally stimulate maximal accumulation of cyclic AMP. Occasionally, a partial reduction in the responsiveness to catecholamines was observed in cells grown in the presence of PGE1. When it occurred this effect could be correlated with an increase in the cyclic AMP-degradation capacity of the cells. This loss of responsiveness to catecholamines could be completely reversed by 1-methyl-3-isobutylxanthine, a potent inhibitor of phosphodiesterase activity in 1321N1 cells. The consistently observed and more profound desensitization to the effects of PGE1 could not be correlated with an increase in cyclic AM-degradative capacity. Accordingly, 1-methyl-3-isobutylxanthine was only minimally effective in reversing desensitization to PGE1. It is concluded that the inability of 1321N1 cells grown in the presence of PGE1 to accumulate cyclic AMP upon subsequent challenge with PGE1 is primarily due to a selective desensitization of the PGE1-activated adenylate cyclase.